method was demonstrated by preparing a standardization curve with purified sodium nitrite and estimating the hydroxylamine in samples of cp grade; recovery was quantitative. Because of certain variations tried when this method was used for oximes, the effect of altering the sequence of reagents was determined. If the excess iodine is removed before the addition of sulfanilic acid, no color is formed; if the solution of hydroxylamine is boiled with the sulfanilic acid before treatment with iodine-acetate, color is formed, but not if the heating is done in the presence of iodine-acetate.
Oxime. Endres (1934) used the iodine-acetate solution both to hydrolyze oximes and to oxidize the resulting hydroxylamine, but we obtained color with the oximes of oxalacetic or a-ketoglutaric acids only when they were hydrolyzed with sulfanilic acid. Four ml of a suitably diluted oxime solution were added to 4 ml of sulfanilic acid reagent, and the mixture was heated for 15 minutes in a boiling water bath. After cooling and making to volume, 1 to 2 ml were used In an attempt to reduce losses from the presence of free hydroxylamine, three equivalents of the keto acids were used. Although this reduced the free hydroxylamine to 1 per cent or less of the total nitrogen, recoveries with pyruvic and oxalacetic acids were still low. In cultures, however, the recovery with these appeared to be higher, 75 to 85 per cent. Although the microkjeldahl method used (Wilson and Knight, 1947 ) is unsatisfactory for exact results, it appeared to be superior to Endres' method and was therefore used as a roughly quantitative measure of oxime. To determine the toxicity of hydroxylamine, 1 ml of solution containing 20 to 200 micrograms was added to 20 ml of the nitrogen-free medium; four bottles of each concentration were prepared, two of which were inoculated with a loop of a 24-hr culture of Azotobacter vinelandii.
In the media containing hydroxylamine, no growth was evident for 48 to 72 hours after which the growth apparently was normal. Quantitative estimation of hydroxylamine in the uninoculated controls demonstrated that this compound disappeared rapidly, so that by 24 hours the concentration was less than 1 jg per ml, even in those originally containing as much as 10 ,tg per ml. Apparently, growth was delayed until the concentration of hydroxylamine was definitely less than 1 ,ug per ml, a figure in agreement with Burk's rough estimate of 0 to 3 mg per L (Burk and Homer, 1935) . Hydroxylamine disappeared from the medium when it was sterilized by filtration through a Seitz as well as in the autoclave. When kept in a refrigerator, the disappearance was slower but not prevented. The instability of hydroxylamine in the medium prevented critical test by our technique of its utilization by Azotobacter in a nontoxic concentration (less than 1 ,ug per ml). From experiments with the more sensitive microrespiration method, Burk and Homer (1935) concluded that it is not metabolized.
In the trials with oximes, an excess of the keto acid was always used to reduce the free hydroxylamine below a toxic concentration. An experiment with the oximes consisted of the following duplicate bottles (20-ml) inoculated with 0. Details of two experiments with the oxime of oxalacetic acid are given in table 3; the data of each sample are supplied for experiment I, the mean of the duplicates for experiment II. Similar results with the oximes of a-ketoglutaric acid and pyruvic acid are summarized in table 4. In the hydrogen-oxygen series there was no evidence of growth on oxime-N; growth in the inorganic-N controls when measured by either turbidity or cellular nitrogen was proportional to the quantity of nitrogen supplied. The lack of growth in the media containing oxime-N arises from inability to use this type of combined nitrogen rather than from toxicity of the free or bound hydroxylamine since: (a) estimation of free nitrogen, lowering of the pH by the residual sulfate radical is the limiting factor for growth; and (e) the lack of quantitative recovery of inorganic nitrogen in the cells of the hydrogen-oxygen series and the apparent more than quantitative recovery of added oxime-N when cultures were transferred to the air (table 5) probably is caused by the soluble nitrogen liberated from the bacteria. The results in the tables are typical of many replicate experiments completed: five were made with the oxime of a-ketoglutaric acid using both crude and pure samples of the keto acid; three were made with the oxime of oxalacetic acid; and two were made with the oxime of pyruvic acid. In a hydrogen-oxygen atmosphere, Azotobacter failed to grow on oxime-N in any of the 10 trials. Burris, 1943; Burris and Wilson, 1946) . This criterion of "simultaneous adaptation," as Stanier calls it, cannot be applied to the likely intermediates of the "oxime" hypothesis because they fail to meet the even more necessary test of utilization. The possibility remains, of course, that difficulties of permeability account for this, but until positive evidence in support of this view is provided, rejection of the hydroxylamine and the accompanying oxime hypotheses appears logical.
